We investigated high-resolution mental imagery and mental rotation, while the participants received caloric vestibular stimulation. Highresolution visual mental imagery tasks have been shown to activate early visual cortex, which is deactivated by vestibular input. Thus, we predicted that vestibular stimulation would disrupt high-resolution mental imagery; this prediction was confirmed. In addition, mental rotation tasks have been shown to activate posterior parietal cortex, which is also engaged in the processing of vestibular stimulation. As predicted, we also found that mental rotation is impaired during vestibular stimulation. In contrast, such stimulation did not affect performance of a low-imagery control task. These data document previously unsuspected interactions between the vestibular system and the high-level visual system.
Introduction
The vestibular system plays a fundamental role in human spatial orientation. For example, it activates the vestibulospinal reflexes needed to control posture and affects gaze via the vestibulo-ocular reflex (VOR). The VOR connects the vestibular end-organ to the eye muscles in such a way that moving the head in one direction induces a compensatory eye movement in the opposite direction. This reflex helps stabilize the image of the world on the retina, when we move our heads. Furthermore, vestibular information is used, when we perceive the orientation of objects (e.g., with respect to gravity, Mittelstaedt, 1983) , and it continuously updates the internal representation of space (e.g., Berthoz, Israel, Georges-Francois, Grasso, & Tsuzuku, 1995 Numerous neuroimaging studies of the human vestibular system have now been reported, some of which have shown that early visual cortex is deactivated during vestibular stimulation (Bense, Stephan, Yousry, Brandt, & Dieterich, 2001; Deutschländer et al., 2002; Wenzel et al., 1996) . This result is consistent with findings reported by Tiecks, Planck, Haberl, & Brandt (1996) , who, using Doppler sonography, found that vestibular stimulation reduces blood flow in the posterior cerebral artery, which supplies the occipital cortex. Brandt, Bartenstein, Janek, & Dieterich (1998) and Brandt et al. (2002) interpreted this finding as reflecting an inter-sensory interaction that helps prevent sensory conflicts (e.g., eliminates distracting visual information caused by retinal slip during vestibular stimulation). In fact, researchers have also documented the complementary pattern, a deactivation of vestibular areas during visually induced self-motion (Brandt et al., 1998; Deutschländer et al., 2004) and visual fixation (Naito et al., 2003) . These findings are consistent with those from psychophysical studies that show increased thresholds for detecting body acceleration during visually induced body motion (Probst, Straube, & Bles, 1985 
